Reversal of immune dysfunction in osteopetrotic rats by interferon-gamma: augmentation of macrophage Ia expression and lymphocyte interleukin-2 production and proliferation.
Lymphocytes from osteopetrotic (op) rats, compared to their normal (n) littermates, exhibit defective immune functions associated with their inability to resorb bone. Among these immune defects are the failure of their spleen cells to proliferate normally to mitogens and to generate IL-2. Addition of exogenous IL-2 failed to reverse the suppressed proliferation in the op spleen cells, indicating that additional defects were involved in the suppression. Phenotypic analysis of cellular constituents of op and n spleens revealed that the percentages of T cells, macrophages, and IL-2 receptor positive cells were not different. Furthermore, there was no difference in CD4 (W3/25) and CD8 (OX8) cells. However, the Ia+ (OX3) cells in the op spleen represented less than 50% of those found in the n spleen, but the op had higher levels of transferrin receptor (OX26). On the basis of the ability of interferon-gamma (IFN-gamma) to increase Ia expression, this cytokine was added to op spleen cells (10-50 U/ml) and found to increase the number of Ia+ cells to the level found in n spleen cells. Moreover, pretreatment of op spleen cells with IFN-gamma restored their ability to proliferate to mitogens and their responsiveness to IL-2. Not only did IFN-gamma reverse the defective response to IL-2, but it also augmented the defective IL-2 production by op spleen cells. Taken together, these findings demonstrate that IFN-gamma can reverse many of the impaired immune functions characteristic of op spleen cells in vitro. Furthermore, these data suggest that IFN-gamma may provide an important avenue of treatment in these animals that may contribute to restoration of normal bone resorption.